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DWR Power Contract Modeling
10 Year Load and Supply forecast Analysis

Data Sources

PGE:

Data used: PG&E provided monthly GWH for 2001 — 2003 for average and dry year.

PG&E hourly load data for 1999 pulled off of FERC website ~ to create hourly load

shape :
NP 15 howrly resources for 2000 provided by ISO - to ¢reate hourly resouzce shape
Base Years: Load - 1999 FERC dara

Supply — 2000 ISO data .

Escalaton: PG&E provided amnual Mwh for 2001 — 2003, For the follow on years, annual Mwh
for 2001- 2009 were pulled off the FERC website. The escalation was calculated, and rthis
escalation was added onto the PGE forecasted load for 2003, Supply was held constant from 2003
to 2010,

SCE:

Data Used: SCE provided hourly data for 2001 = 2003

Base Years: Load and supply used 2005 :

Escalation: SCE provided load escalation factors from 2001 w 2010. Supply was held constant at
the 2005 level,

SDG&E:

Data Used: SDG&E provided hourly data for 2001 — 2003

Base Years: Load and supply used 2003 .

Escalation: Used the SCE provided load escalation factors to escalate the 2004 through 2010
annual Mwh. Supply was beld constant at the 2003 level

Other assumptions:

Below Normal Hydro Year for 2001;

We wanted 10 create a below nonmal bydro year. This was done by taking one third of
the difference of a normal and dry year and subtracting it from the normal year. Normally a
reduction in hydro resources does not effect load, but PG&E has a contract with WAPA in thar
they make up for WAPA contracted supply when hydro resources fall short. This causes the
PG&E load 1o increase in a dry year. This was taken imto account as well.

SCE’s hydro resources were reduced as explained for PG&E above.. SDG&E does not
have any hydro resources, so no change was made.

San Onofre Nuclear Generating Station (SON : .

The SONGS plant experienced a fire that had shut down one of its reactors until June 1,
2001. SCE already had this included in their howrly resource data. SDG&E did not. We
corrected the SDG&E data to adjust for this reduction in utility retained generation (increase in net
short energy).

Hourly Y.0ad and Supply Forecasts

Using the above data, a 10-year load and supply forecast was created for each of the three utilities.
Using the base year a factor was created by dividing each hourly load by the toral load for the year, This
created 8,760 factors. For each forecasted year, the total Mwh forecasted for that year was mitiplied by
the hourly factor to create a stream of 8,760 dara points for each year.

The goal was to create an average week, so it was important that the forecasted weekday line up
with the base year weekday. Starting with Jamuary 1 of the forecasted year, the total Mwh of the foracasted
year was multiplied by the factor for the first day in the base year with the same weelcday. For example,
with a forecasted year of 2001 and a base year of 1999; Jannary 1, 2001 was a Monday, so the factor from
January 4, 1999 was used which was the first Monday of that year.
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This created a problem at the end of the year. There needed 10 be additional days added onro the
end of the base year ta create factors to rmitiply out the last days of the formeasted year. The last 7 days in
December was duplicated to accomplish this. This created another problem since the last 7 days of
December always started with Dec 25, Christinas, which is a holiday. To remedy this, the next closest
weekday, which was the same weekday as Dec 25 was used 10 start the additional week added on to the
base year. To finish off this “added™ week, the last 6 days of December were nsed. Usmg the same
example of a base year of 1999 and a forecasted year of 2001. Decernber 28, 2001, a Thursday matched
up with December 31, 1999. There are stll 3 days in 2001 to be forecasted. The last week of 1999 was
duplicated at the end, but this put December 25 a3 the next dey. December 25 is a holiday, and since we
needed a Friday day represented, we took the next previous Friday, December 18, 1999. For the next day,
Samrday, December 26, 1999 was used.

This is the only accounting for holidays that was done, and 1t was only dane in this case since we
were already making changes for those days.

Hourly supply numbers were created similarly,

Typical Week, and Maximum Day Forecasts of I.oad and Supply
SCE and SDG&E forecasts were combined to create the one SP15 forecast. PG&E’s forecast

became the NP 15 forecast. A profile of the typical week for each month for 120 monthe was ereated. A
week has 168 hours in it, if howr 1 on Sunday is hour 1 and hour 24 on Saturday is hour 168, then all the
hour 1°8 were averaged in each month, all the hour 2°s were averaged in the month and so on.

In addirion to the typical week, the maximgumn day for the month was modeled, Both of these
curves were superimposed on top of each other, so while one could see the typical week, the maximum day
for the month was also seen allowing the contracting team to know what amount of capacity would be
needed to meet the maxdmum forecasted load for that month.

Adjustments to Load and Supply
Taking the forecasted IOU load.and supply, toggles were put in place to allow these forecasts to be
modified as forecasts and analysis dictated:
10U Total Load:
Voluntary Conservation: Total Load was reduced by 4% in 2001 and to a lesser extent in the
remaining years. This was based on a 7-8% actual reduction in load due to consumer
conservation in Feb 2001 as compared to Feb 2000,
Price Elasticity: Total Load was reduced by an additional 3% in 2001 and to a lesser extent in the
remaining years based on a known Price Elasticity of Demand of 6% for a 30% rate hike.

IOU Total Supply:
QFs: IOU QF Resources were reduced by 34% in March, 34% in April, 17% in May and 10% in
June 2001 and thereafier based on an actual reduction in QF generation in February of

34%. QFs were not expected to renumn to their full outpur, and so 10% QF reduction was
maintained for the remaining years

CERS Power Transaction Modeling

Transaction Entrv and Modeling
Contracts were modeled on a monthly basis by product. For each praduct (7x24, 7x16, 6x16,
5x16, Off Peak, and Summer Super Peak) the total number of hours for that product for each month was
calculated over the 10-year period.
Producr definitions are as follows:
7x24: energy 7 days a week, 24 hours a day; also known as ‘base’ produet
7x16: energy 7 days a week, 16 hours a day (hour ending 7 to hour ending 22)
6x16: energy 6 days a week (Monday to Sarurday), 16 hours a day; also known as
‘peak’ product
5x16: cncrgy S days a week (Monday to Friday), 16 hours a day.
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Off Peak: energy for all day on Sunday, aud 8 howrs Monday to Sarurday (hour ending 1
to hour ending 6 and hour ending 23 to hour ending 24). This is the balauce of
hours from ‘peak’ preduct .

Surmmer Super Peak (SSP): energy for Monday to Friday, hour ending 12 to hour ending
20 (9 hours) from June to October,

Multiplying the capacity (MW) and the hours of use equals Mwh, However, there are times when

this calculation cannot be used as easily as this.

1. A conmact may be ‘callable’: the contract may be for SO Mw of 6x16 capacity, bur only for
15000 Mwh hours. For the month of March, 2001, there are 432 hours that fall into the 6x16
product category. Multiplying (50Mw x 432hours) = 21,600 Mwh. There are not enough
contract bours to allow take advaniage of all the capacity for the whole month. This type of
contract allows CDWR to call on the power when it is needed. For the purposes of modeling,
ang tracking, the full capacity was entered and is used for reports requiring that info, To
caleulate total Mwh, we assumed the capaciry was spread evenly across all hours of thar
producet of that month,

2. Transmission losses were removed from the contracts prior to removing their energy from the
net short. The PG&E load data provided to us already had transmission losses accounted for,
so transmission losses were assumed 1o be 0%. SCE and SDG&E load data did not include
transmission losses, so 2% was removed from the contracted Mwh,

Contracts under negotation were modeled on the same typical week, such as a 7x24 product
would have the same capacity modeled for all 168 hours, A 6x16 product would be modeled with the
capacity bemg present during peak hours (for example Monday would be, hours 3146 of 2 168 hour week).
As DWR entered into pegotiations with generators, these ate added to the IOU resouzces.

The model was structured to allow contracts w be woggled on and off. This allowed two or more
*  versions of a contract to be modeled and sach one logked at separately along with the rest of the portfolio
under consideration to determine the effects of each variation of the negotiated contract,

The model was stuctured such that all dispatchable contracts were fully dispatched. If a commact
was available for disparch for a limited number of hours (for example only 4000 hours a year), then that

contract would be modeled as being a take or pay contract for a 5x16 product since it most likely would be
dispatched during peak hours.

Any {OU load not met by IOU resources, or contract purchases had to be made by future block
purchases and spot purchases.

Demand Side Management (DSM)
In addition to the DWR Contracts that increase supply to meet the, DSM programs reduce the tota]
* load to meet the pet short.  Since they ¢come at a cost, they are modeled similar to an energy conrract that
increases the resources. These programs were only modeled to aceur in 2001 and 2002. These DSM
programs modeled were:

1. Previous ISO contracts with industrial customers who have agreed, when cailed upon by the
ISO, 1o reduce their energy nse. The average cost for 2 Mwh under these programs is $575.
This program occurs year round.

2. The Governor’s 20/20 plan, which rewards consumers with a 20% rebate when they reduce
their energy, use by 20% over the same month last year. Since thiz program is based on
cotiservation, and there is a potential for customers to reduce energy use and still not meet the
20% threshold and therefore not receive any discount, this program is rmich less expensive

and only costs a calculated $178 for a Mwh. This program occurs only during the months of
June - October,
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Future Purchase Determination
The resultznt difference between IOU load and the sum of IOU Resgources and DWR contracts

makes up the Un-contracted Load, or Residual Net Short. In other words: Residual Net Short = 10U Load
- IOU Resources — DWR Transactions - DSM

Calculations were made on the typical week to determine future block purchases that could be
entered into and not create a situation where DWR had contracted for 1oo nmch surplus power. Realizing
that block purchases would never exactly match the forecasted load (due to time of day differences in
supply and demand), the calculation of furre block purchases estimated how large a block purchase
make to minimize the amount of spot purchases needed dwm.u.g the peak hours, and rmnimize the surplus
power purchased during thc shoulder hours.

Since power conld be purchased in peak and off-peak blocks, a calcularion was also done to minimize the
amount of spot purchases nceded in the off-peak hours, and also minimized the surplus in the off peak
*“yeverse shoulder™ houts.

These calculations could be done on a monthly basis separately for NP and SP wansmission zones.

Initial Revepue Requirement Determination
Prior to the use of the more detailed ProSym model, all ene.rgy delivered into NP 15 was assurned

in the model 1o meet the PG&E net-short, All energy delivered into SP15 was used to mest the SCE and
SDG&E net short, The allocation of costs berween SCE and SDG&E was based entirely on the percent of -
net short each utility was responsible for inside the SP 15 transmission area.

There were times on a monthly basis where there was forecasted to be a considerable surplus of
energy i SP15. An artempt was made to account for the transfer of this energy north to meet NP15 net
short. It was assumned that only 80% of the available surplus could be transferred and the rest would be
sold at 50% of the prevailing market price. This wansfer was also limited to a capacity of 3000MW
(morminal Path 15 capacity) and wansmission lozses of 2%.

The price of the transferred energy was determined to be the average cost of the contracted energy
in SP15 for that mnonth.

Total final cost for each utility was based on the conttact costs for energy delivered o that utility
(although DWR did not procure encrgy separately for customers of any one of the three IQUs), and an
estimate of the spot purchases needed to be made to completely meet the net short. Spot purchases needed
1o meet the net short were split up into peak purchases, and off-peak purchases (standard 6x16 definitions
of peak hours) with corresponding peak and off-peak prices. The sum of these costs cormprised rhe net
short energy cost component of the revenue requirement
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